RNA and RNP as new molecular parts in synthetic biology.
Synthetic biology has a promising outlook in biotechnology and for understanding the self-organizing principle of biological molecules in life. However, synthetic biologists have been looking for new molecular "parts" that function as modular units required in designing and constructing new "devices" and "systems" for regulating cell function because the number of such parts is strictly limited at present. In this review, we focus on RNA/ribonucleoprotein (RNP) architectures that hold promise as new "parts" for synthetic biology. They are constructed with molecular design and an experimental evolution technique. So far, designed self-folding RNAs, RNA (RNP) enzymes, and nanoscale RNA architectures have been successfully constructed by utilizing Watson-Crick base-pairs together with specific RNA-RNA or RNA-protein binding motifs of known defined 3D structures. Riboregulators for regulating targeted gene expression have also been designed and produced in vitro as well as in vivo. Lately, RNA and ribonucleoprotein complexes have been strongly attracting the attention of molecular biologists because a variety of noncoding RNAs discovered in nature perform spatiotemporal gene expressions. Thus we hope that newly accumulating knowledge on naturally occurring RNAs and RNP complexes will provide a variety of new parts, devices and systems for synthetic biology.